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BOX PATENT APPLICATION 

Commissioner for Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 
Prior to examination, please amend the application as follows: 

In the Specification : 

Please insert the following paragraph after the title on page 1 of the application: 



This application is a divisional of and claims priority under 35 U.S.C. §120 to U.S. 
Application No. 09/398,395, filed September 17, 1999, which claims benefit under 35 USC 
§1 19(e) of U.S. Provisional Application No. 60/150,262, filed August 23, 1999, U.S. Provisional 
Application No. 60/130,628, filed April 22, 1999, and U.S. Provisional Application No. 
60/100,993, filed September 18, 1998.- 

Please replace the Sequence Listing filed with the application with the enclosed Sequence 
Listing. 

In the Claims : 

Please cancel claims 1-106 and 108-162 without prejudice to continued prosecution. 



- Cross Reference To Related Applications 



CERTIFICATE OF MAILING BY EXPRESS MAIL 



Express Mail Label No. EL 734683815US 



I hereby certify under 37 CFR §1 10 that this correspondence is being 
deposited with the United States Postal Service as Express Mail Post 
Office to Addressee with sufficient postage on the date indicated below 
and is addressed to the Commissioner for Patents, Washington, 
D.C. 20231. 




Vince Defante 



Typed or Printed Name of Person Signing Certificate 
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The pending claims, including new claims 163-242, are as follows. 

107. An isolated synthase having a region with 40% or greater sequence identity to 
residues 579 to 847 of SEQ ID NO: 44, wherein one or more amino acid residues of said 
synthase that align with amino acids at positions 584, 587, 606, 609, 610, 688, 713, 714, 715, 
716, 719, 753, 757, 831, 834, 835, 839, 841 and 842 of SEQ ID NO: 44 are residues other than 
the following ordered arrangements of residues: 
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Please add the following new claims: 

163. The synthase of claim 107, wherein said synthase has 50% or greater sequence 
identity to residues 579 to 847 of SEQ ID 44. 

164. The synthase of claim 107, wherein said synthase has 60% or greater sequence 
identity to residues 579 to 847 of SEQ ID 44. 

165. The synthase of claim 107, wherein said synthase catalyses the formation of a 
terpenoid product from a monoterpene substrate. 

166. The synthase of claim 107, wherein said synthase catalyses the formation of a 
terpenoid product from a sesquiterpene substrate. 

167. The synthase of claim 107, wherein said synthase catalyses the formation of a 
terpenoid product from a diterpene substrate. 

168. The synthase of claim 165, wherein said product is a cyclic terpenoid 
hydrocarbon. 

169. The synthase of claim 166, wherein said product is a cyclic terpenoid 
hydrocarbon. 

170. The synthase of claim 167, wherein said product is a cyclic terpenoid 
hydrocarbon. 

171 . The synthase of claim 1 65, wherein said product is an acyclic terpenoid 
hydrocarbon. 

172. The synthase of claim 166, wherein said product is an acyclic terpenoid 
hydrocarbon. 

173. The synthase of claim 167, wherein said product is an acyclic terpenoid 
hydrocarbon. 

174. The synthase of claim 165, wherein said product is a cyclic hydroxylated 
terpenoid hydrocarbon. 

175. The synthase of claim 166, wherein said product is a cyclic hydroxylated 
terpenoid hydrocarbon. 

176. The synthase of claim 167, wherein said product is a cyclic hydroxylated 
terpenoid hydrocarbon. 
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177. The synthase of claim 165, wherein said product is an acyclic hydroxylated 
terpenoid hydrocarbon. 

178. The synthase of claim 166, wherein said product is an acyclic hydroxylated 
terpenoid hydrocarbon. 

179. The synthase of claim 167 wherein said product is an acyclic hydroxylated 
terpenoid hydrocarbon. 

180. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Cys, Ser, and Thr. 

181. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Phe, Tyr and Trp. 

1 82. The synthase of claim 1 07, wherein said amino acid at position 587 is selected 
from the group consisting of Pro, Gly, and Ala. 

183. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Glu and Asp. 

184. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Met, He, Val and Leu. 

185. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Arg and Lys. 

186. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Gin, Asn and His. 

187. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Cys, Ser and Thr. 

1 88. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Phe, Tyr and Trp. 

189. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Pro, Gly, and Ala. 

190. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Glu and Asp. 

191. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Met, lie, Val and Leu. 
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192. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Arg and Lys. 

193. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Gin, Asn and His. 

194. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Cys, Ser and Thr. 

195. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Phe, Tyr and Trp. 

196. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Pro, Gly, and Ala. 

197. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Glu and Asp. 

198. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Met, lie, Val and Leu. 

199. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Arg and Lys. 

200. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Gin, Asn and His. 

201. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Cys, Ser and Thr. 

202. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Phe, Tyr and Trp. 

203. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Pro, Gly, and Ala. 

204. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Glu and Asp. 

205. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Met, He, Val and Leu. 

206. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Arg and Lys. 
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207. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Gin, Asn and His. 

208. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Cys, Ser and Thr. 

209. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Phe, Tyr and Trp. 

210. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Pro, Gly, and Ala. 

211. The synthase of claim 1 07, wherein said amino acid at position 7 1 6 is selected 
from the group consisting of Glu and Asp. 

212. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Met, He, Val and Leu. 

213. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Arg and Lys. 

214. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Gin, Asn and His. 

215. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Cys, Ser and Thr. 

216. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Phe, Tyr and Trp. 

217. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Pro, Gly, and Ala. 

218. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Glu and Asp. 

219. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Met, He, Val and Leu. 

220. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Arg and Lys. 

221 . The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Gin, Asn and His. 
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222. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Cys, Ser and Thr. 

223. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Phe, Tyr and Trp. 

224. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Pro, Gly, and Ala, 

225. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Glu and Asp. 

226. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Met, He, Val and Leu. 

227. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Arg and Lys. 

228. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Gin, Asn and His. 

229. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Cys, Ser and Thr. 

230. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Phe, Tyr and Trp. 

231. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Pro, Gly, and Ala. 

232. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Glu and Asp. 

233. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Met, He, Val and Leu. 

234. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Arg and Lys. 

235. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Gin, Asn and His. 

236. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Cys, Ser and Thr. 
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237. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Phe, Tyr and Trp. 

238. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Pro, Gly, and Ala. 

239. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Glu and Asp. 

240. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Met, He, Val and Leu. 

241. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Arg and Lys. 

242. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Gin, Asn and His. 
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REMARKS 

Applicants respectfully request entry of the amendments and remarks submitted herein. 
Claims 1-106 and 108-162 have been canceled. New claims 163-242 have been added. Support 
for new claims 163-242 can be found in the originally filed claims and throughout the 
specification. Accordingly, claims 107 and 163-242 are currently pending. Attached is a 
marked-up version of the changes being made by the current amendments. Applicants note that 
claim 107 correspond to Group 1 1 in the May 4, 2001 Restriction Requirement issued by the 
Examiner in the parent case. Consideration of the pending application is respectfully requested. 

The Sequence Listing 

Applicants submit herewith a paper copy of the Sequence Listing and a request to transfer 
the computer readable form of the Sequence Listing from the parent application to the present 
application. The Sequence Listing submitted herewith to replace the originally-filed Sequence 
Listing serves to conform SEQ ID NO:l and SEQ ID NO:2 to the sequences of GenBank 
Accession Number Q40577 referred to on page 14 of the specification. The tobacco epi- 
aristolochene synthase (TEAS) nucleic acid and protein sequences in SEQ ID NO:l and 2 of the 
original Sequence Listing are those of Accession No. L04680. L04680 differs from the sequence 
of Q40577 at 22 nucleotides, resulting in differences at 6 amino acid positions (residues 44, 55, 
62, 73, 89 and 388). The annotation for GenBank Accession No. Q40577 notes the differences 
between Q40577 and L04680. The text of the Q40577 GenBank annotations is enclosed. The 
differences between the two TEAS sequences do not correspond to any of the nineteen residues 
of TEAS referred to throughout the specification (i.e., residues 270, 273, 294, 297, 298, 376, 
401, 402, 403, 404, 407, 440, 444, 516, 519, 520, 525, 527, and 528). Accordingly, the sequence 
amendments to the Sequence Listing submitted herewith do not constitute new matter. 

The Sequence Listing submitted herewith also clarifies or corrects several identifier fields 
within the originally-filed Sequence Listing. For example, SEQ ID NOS:l-12 originally used 
the mutant designation in the identifier field for organism. SEQ ID NOS:l-12 now identify 
Nicotiana tabacum as the organism. By way of this amendment, Applicants have also included 
the description for the c n ? nucleotides in SEQ ID NO: 1 1 and the 'Xaa' residues in SEQ ID 
NO: 12 that were absent in the originally-filed Sequence Listing. Applicants have also removed 
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the stop codon from the polypeptide sequences of the Sequence Listing, as required under 37 
CFR §1.821-1.825. The herein-described corrections to the Sequence Listing do not constitute 
an introduction of new matter. 

CONCLUSION 

Applicant asks that claim 107 and 163-242 be examined. The filing fee enclosed 
herewith reflects the claim amendments herein. Please apply any other charges or credits to 
Deposit Account No. 06-1050. 



Fish & Richardson P.C., P. A. 
60 South Sixth Street 
Suite 3300 

Minneapolis, MN 55402 
Telephone: (612)335-5070 
Facsimile: (612)288-9696 



Respectfully submitted, 




M. Angela Parsons, Ph.D. 
Reg. No. 44,282 



60043878.doc 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
In the Specification: 

A paragraph concerning related applications was inserted on page 1 of the application 
after the title. 

The Sequence Listing filed with the application was replaced with the Sequence Listing 
enclosed herein. 

In the Claims: 

Claims 1-106 and 108-162 have been cancelled. 
The following new claims were added: 

163. The synthase of claim 107, wherein said synthase has 50% or greater sequence 
identity to residues 579 to 847 of SEQ ID 44. 

164. The synthase of claim 107, wherein said synthase has 60% or greater sequence 
identity to residues 579 to 847 of SEQ ID 44. 

165. The synthase of claim 107, wherein said synthase catalyses the formation of a 
terpenoid product from a monoterpene substrate. 

1 66. The synthase of claim 1 07, wherein said synthase catalyses the formation of a 
terpenoid product from a sesquiterpene substrate. 

167. The synthase of claim 107, wherein said synthase catalyses the formation of a 
terpenoid product from a diterpene substrate. 

168. The synthase of claim 165, wherein said product is a cyclic terpenoid 
hydrocarbon. 

1 69. The synthase of claim 1 66, wherein said product is a cyclic terpenoid 
hydrocarbon. 

1 70. The synthase of claim 1 67, wherein said product is a cyclic terpenoid 
hydrocarbon. 
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171. The synthase of claim 165, wherein said product is an acyclic terpenoid 
hydrocarbon. 

1 72. The synthase of claim 1 66, wherein said product is an acyclic terpenoid 
hydrocarbon, 

173. The synthase of claim 167, wherein said product is an acyclic terpenoid 
hydrocarbon. 

174. The synthase of claim 165, wherein said product is a cyclic hydroxy lated 
terpenoid hydrocarbon. 

175. The synthase of claim 166, wherein said product is a cyclic hydroxylated 
terpenoid hydrocarbon. 

176. The synthase of claim 167, wherein said product is a cyclic hydroxylated 
terpenoid hydrocarbon. 

1 77. The synthase of claim 1 65, wherein said product is an acyclic hydroxylated 
terpenoid hydrocarbon. 

178. The synthase of claim 1 66, wherein said product is an acyclic hydroxylated 
terpenoid hydrocarbon. 

179. The synthase of claim 1 67 wherein said product is an acyclic hydroxylated 
terpenoid hydrocarbon. 

180. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Cys, Ser, and Thr. 

181. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Phe, Tyr and Trp. 

182. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Pro, Gly, and Ala. 

183. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Glu and Asp. 

184. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Met, He, Val and Leu. 

185. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Arg and Lys. 
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1 86. The synthase of claim 107, wherein said amino acid at position 587 is selected 
from the group consisting of Gin, Asn and His. 

187. The synthase of claim 1 07, wherein said amino acid at position 606 is selected 
from the group consisting of Cys, Ser and Thr. 

188. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Phe, Tyr and Trp. 

189. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Pro, Gly, and Ala. 

190. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Glu and Asp. 

191. The synthase of claim 1 07, wherein said amino acid at position 606 is selected 
from the group consisting of Met, He, Val and Leu. 

192. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Arg and Lys. 

193. The synthase of claim 107, wherein said amino acid at position 606 is selected 
from the group consisting of Gin, Asn and His. 

1 94. The synthase of claim 1 07, wherein said amino acid at position 714 is selected 
from the group consisting of Cys, Ser and Thr. 

195. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Phe, Tyr and Trp. 

196. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Pro, Gly, and Ala. 

197. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Glu and Asp. 

198. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Met, He, Val and Leu. 

199. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Arg and Lys. 

200. The synthase of claim 107, wherein said amino acid at position 714 is selected 
from the group consisting of Gin, Asn and His. 
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201. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Cys, Ser and Thr. 

202. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Phe, Tyr and Trp. 

203. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Pro, Gly, and Ala. 

204. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Glu and Asp. 

205. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Met, He, Val and Leu. 

206. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Arg and Lys. 

207. The synthase of claim 107, wherein said amino acid at position 715 is selected 
from the group consisting of Gin, Asn and His. 

208. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Cys, Ser and Thr. 

209. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Phe, Tyr and Trp. 

210. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Pro, Gly, and Ala. 

211. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Glu and Asp. 

212. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Met, He, Val and Leu. 

213. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Arg and Lys. 

214. The synthase of claim 107, wherein said amino acid at position 716 is selected 
from the group consisting of Gin, Asn and His. 

215. The synthase of claim 1 07, wherein said amino acid at position 7 1 9 is selected 
from the group consisting of Cys, Ser and Thr. 
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216. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Phe, Tyr and Trp. 

217. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Pro, Gly, and Ala. 

218. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Glu and Asp. 

219. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Met, He, Val and Leu. 

220. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Arg and Lys. 

221. The synthase of claim 107, wherein said amino acid at position 719 is selected 
from the group consisting of Gin, Asn and His. 

222. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Cys, Ser and Thr. 

223. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Phe, Tyr and Trp. 

224. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Pro, Gly, and Ala. 

225. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Glu and Asp. 

226. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Met, He, Val and Leu. 

227. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Arg and Lys. 

228. The synthase of claim 107, wherein said amino acid at position 753 is selected 
from the group consisting of Gin, Asn and His. 

229. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Cys, Ser and Thr. 

230. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Phe, Tyr and Trp. 
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23 1. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Pro, Gly, and Ala. 

232. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Glu and Asp. 

233. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Met, He, Val and Leu. 

234. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Arg and Lys. 

235. The synthase of claim 107, wherein said amino acid at position 834 is selected 
from the group consisting of Gin, Asn and His. 

236. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Cys, Ser and Thr. 

237. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Phe, Tyr and Trp. 

238. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Pro, Gly, and Ala, 

239. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Glu and Asp. 

240. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Met, He, Val and Leu. 

241. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Arg and Lys. 

242. The synthase of claim 107, wherein said amino acid at position 835 is selected 
from the group consisting of Gin, Asn and His. 



